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Adsorption Behavior of Dyes for Wild Silk Fibroins 
Izumi Fumoto and Yoshiko Okamoto 
Department of Textiles and Clothing Sciences， Faculty of Home Economics， 
Mukogawa Women 'sUniversity， Nishinomiya 663， Japan 
Adsorption behavior of Acid dyes and Myricitrin for wild silk fibroins (Antheraea yamamai， 
Antheraea pernyi， mated species of them， and Philosamia cynthia ricini) were examined in 
comparison with Bombix mori silk fibroin. 
On the wild silk fibroins， itis clear that amount of saturated adsorption or equilibrium up司
take of Orange 1 as a model of anionic dye are much larger than those on Bombix mori， 
but Acid Red 85 including non-polar dyeability are almost equal at the amount. Therefore， it
appears to be that the number of cationic sites due to dissociated amino groups of side chains 
of basic amino acids in the wild silk fibroins should be much more than those for Bombix 
mori. Otherwise， diffusion coefficient of Orange 豆 inthe wild silk fibroins except Philosamia 
fibroin are much smaller than those for Bombix mori， and then it might cause litle uptake of 
acid dyes within regular time of practical dyeing. 
The adsorption isotherms of myricitrin as a nonionic dye show partition state between the 
dyebath and the al fibroins， but both the standard heat and the standard entropy of adsorp-
tion for the Antheraea fibroins would be slightly affected by rather polar action due to 



















































塩基性色素酸塩である C.I.Acid Red 85を用いた.
非イオン裂のモデノレ染料としては，機物色素のミザシ
トリンを用いた.
1. Orange I およびC.I.AcidRed 85 
Orange Iは市販試薬品， C.I.Acid Red 85 (以下




























































































Table 1. Amounts of equilibrium adsorption of Orange 1I for silk fibroins. (g/kg) 
(Dyeing condition: 8 x 10…5 mol/ Q， pH3.41) 





Pernyi(P) Yamamai(Y) cynthia ricini 
35.5 129.4 178.4 201.1 92.ヲ
35.5 73.3 123.7 167.9 90.0 
24.7 62.7 64.1 83.1 81.3 
21.0 43.3 56.4 48.0 76.4 
*: (y)甲X(p) ei→ X (Y) ~ 
??????
????
Table 2. Diffusion coefficients of Orange 1I in silk fibroins. 
(Dyeing condition: 8 X 10-5 mol/ Q， pI主3.41)





Pernyi Yamamai cynthia ricini 
7.4 2.7 1.2 0.8 6.2 
8.7 6.9 2.1 1.5 8.3 
12.0 9.6 7.9 6.2 10.2 
13.8 13.7 11.0 12.8 11.2 




Table 3. Activation energy for diffusion of Orange豆insilk ibroins. (kcal/ moI) 
















Yamamai cynthia ricini 
12.4 13.4 6.2 
29.5 32.6 4.5 
8.1 17.4 2.4 
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Fig. 1. Arrhenius plot of diffusion coefficients for 
Orange 1I in silk fibroins from infinite dyebath. 
(dye conc.: 8 x 1O-5mol/ Q， pH3.4I) 
口:Antheraea pernyiム:Antheraea yamamai 
属:Mated species from the two Antheraea 























Table 4. Emmるerof basic and acidic amino acids in fiむroins.(x 
Silk fibroin 
Bombix mori 
B: Basic amino acid 








Table 5. Thermodynamic 















Antheraea Antheraea Philosamia 
Pernyi Yamamai cynthia ricini 
0.901 1.034 0.658 
0.676 0.685 0.485 
0.571 0.602 0.576 
from adsorption isotherms. 
S -Ilμ。 IlHO IlSo 
x 1O-5mol/g kcal/mol kcal/mol cal/mol.deg 
18.6 10.88 
19.5 11.09 -6.55 l3 
19.5 11.14 
54.4 10.16 

















Fig. 2. Adsorption isotherms of Orange豆Afor silk 














!l rμ~O。付Z♂D 口 RT Qn(DH/l一DHρ)Z.(DD/I-DD叫)…RえT
立n(l涜主)s♂z.(D)ゐs口(匂z+lο)RTQn[(D)r〆I{(8) -(D)け
RTQn(H)sZ，ベ(D)μs......(1) 
K=exp{ (-!lpo HzD1 (z+ 1) RT}とおいて式を変形する
と，
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冨ig.3. Effect of temperature on affinity of Orange 
I AI silk fibroins. 。:Antheraea pernyi .: Bombix mori 
素プニオンの価数 R:気体定数 T:絶対温度




























4μ。口 RTQn{ (D)r/V} -RT Qn(D)s・-…(4)
ここで， Vは容積項で，染料の吸着に利用される容
績が繊維内に占める比率であるが， ζの場合のプィブ
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Fig. 4. Adsorption isotherms of Myricitrin for silk 
fibroins at 650C， pH4.1 
己:Antheraea pernyi ム:Anteraea yamamai 

















議は 0.01x 1O-3eq/gと推定されている 9)のに対し， った.
側鎖アミノ蒸は0.181x 1O-3eq/gであるから，前節で 標準吸議熱の計算は 2つの異なる温度 Tl> T2に
述べた等電点の結巣から考え合わせても，これら側鎖 おいて繊維内のi可愛の染料と王子衡にある染浴濃度 Dsl>
アミノ基の大多数が解離して吸潜E主席を提供したため Ds2を等温線図のj二で求めて次の式 9)から計算される
の差であると判断される.標準吸着熱も僅かながら枠 ので， 45~60oC の温度範囲内における吸着熱を求め
蚕ブィブロイン糸の方が大きい.エントロピ一変化に た.

















Table 6. Thermodynamic parameters from adsorption isotherms with Myricitrin. 












































-d.f1. kcal/mol d.H. kcal/mol d.S. cal/mol.deg 
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